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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique capable of improving 
reliability of a damascene wiring. 

SOLUTION: After a stopper insulating film 18 constituted of an organic 
SOG film is formed on a plug 17, an insulating film 19 constituted of a TEOS 
oxide film and a hard mask 20 are formed in order. Dry etching treatment is 
performed under existence of a patterned resist film 21, and a wiring trench 
pattern is transferred on the hard mask 20. After that, a resist film 21 is 
eliminated by asher treatment using oxygen plasma, and the hard mask 20 
on which the trench pattern of the wiring is transferred is formed. In this 
case, the organic SOG film constituting the stopper insulating film 1 8 is 
covered with the TEOS oxide film constituting the insulating film 1 9, so that 
the organic SOG film is not exposed to the oxygen plasma. As a result, 
change of properties of the organic SOG film due to the oxygen plasma can 
be prevented. 
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[»**u (a) &mmt>mf&ztiitTm±\c mi 

(b) HWE^— K-^.x^±fc^ Ui^;* — 
taigi, (c) WEi^* h^* — ^<7)§ffiTtx 
yfy^IMl, MEl^* h'<* — Zs<D'<? — > 

&HftE>^— K-7^^^?tSIIt, (d) BufSUv 1 
xhA7-y»it6lit ( e ) huIE^— K-^* 

(f) buIE^— K^^^^STT-xyfy^l 

[»*«2] (a) W«Hds*rtSixfcT*±^, SSl 20 

2Jfe»l», *5J:u^— K^* *xfi£, 
(b) huE'^— K^^Xlc, i/v^x h/^-y^W 
t^Xgi, (c) huISUv^^ h^^ — V^#^ET-C^ 

£fuE^— K^*^ 6?t6lS^ (d) fulEUv^ 
^ (e) HjE/N-K"?^ 

* - > * BtriasB 2 mmm^miRm ^m^-r z> xa 

t, (f ) ItflS^— K^^^fD^aETT^^^V^S 30 

fuE* 1 Jfegj^JtSflgJ^te 5 0 — 2 0 0 n mgS, BU 
IE* 2 JteS:J^^±ifflJ^j¥(i 200~2000n m^^, 
fuE^— K~e* * SJKJ?tt 5 0 - 2 0 0 n mlSf 40 

[»*3S3] (a) mwa&tef$.ztitLTm±iz. mi 

(b) itfiie^— K-^**±*C, l/v?^ h/^-y^ 
(c) huEi^* h^^ — >co#ffiTT^ 

SrftftE^— K^^^^filtSIgt, (d) fifrEu-v* 
7h/^-y^*f5igt, (e) StfE^— K-^* 



^ (f) ItuE^— N^^^Tt^^fv^l 
*r*U SliE^- K^^^^^->-^WE*lJ(63B« 

ffimm 1 if&2t§l<Di£«j^ff fi 2 00-30 0 0n mg 

mmm 2 mmmcommmmn ioo-5oonmi 

a, SfTE^- K-^^^CDi«aH«»tt5 0-2 0 OnmS 

ftlf&KDt, l»E*lJ61*JRJ: «9 fcaiy^^^Htt 

XS£, (b) ME^— K^*^±lc x 1/^7 h/^- 
y^MtSlgi:, (c) WfEi^^^ b^* — ^<Dft 

— ^SriiuE'^- Kv^^^K^tSIgi:, (d) 
SMBU^* h^^ — y«r»*t5Ig^ (e) fuE^ 

K-*' * * <zv< * - v £ huE* 2 *ft»l«— tc^^-f- 
5Igt, (f) flE^— K^^^^#&T*C^^^^ 

[»#JS5] (a) *fl:«^j$$tb^:T*feJC**r^ 

t^y^>-^l»tt<o«^*2l&»«, S3J:t5^-K^ 
^^Hl^it^i-5xat, (b) mfE^— K-^^^X 
ir, i/^h/^-y«*nil^ (c) suE^ 
^ h^^-y<o#STT*xyf y^lSrii, hue 

tsig^> (d) fUEi^* h^^-y^itsi 
(e) huE^^— Kv^^O^SK'x^fy^ 
S^ifeb, «9E^— K-^^^ro^^ — >«rME*2lfejft 
K^51RW^<e^i--5xai:, (f) flflE^— K^** 

v«th9E» l ffi»g^e¥t6Xgi: Srtt5^ 
tt->y = yl«i: o t>ffi^JtR«4B«r«'-r5}6fldR-e 



3 

asin^s/fy ^ wf£<Df£ v ^m 2 f&tHK*5 <fc tf^- 
K^^^SrllftitSli-Sxai:, (b) mJfE^- K^* 
*±fc, u^h/^-y$rMt5Ig^, (c) Sfr 

fc^-T^xa** (d) huIEUvU — ^4r»5fei- 
(e) itufS^— K-7^^W#ST"Cxyfy 
^liSriL, hSIExn— k-^^co/n 0 * — >£huIES2 10 
IftlW— »«WJc(E?:i-Sxat > ( f ) ffilfE^- 

? <D'<* - > £ ffiG $ 1 ilfiltOt^ i: unitrK»*Jl^ep 

[ft#JS7] (a) W«H*S*fiRS*lfcT«±^, ^1 20 

(b) «I1B^— K-^**J:Jc, l/v 5 ^ bs<& — is&Mf$L 
t^ia^, (c) AMBl"^* h'<? — ><Dt?&TT+=. 

£riiulE^— Kv^^^fe^t^x^i:, (d) mflEUv? 
^b'/^-y^itSlit, (e) mrfB^— K-^* 

* - >- 2 JftUkK^aRttlcte^-f 6 IS 

t, ( f ) huIE^— Kv7^w#SK*x y fy^i 3 o 

^9i-*xat«r#i-s*»#*«w«|jS*ft-e«>o 

[»*«8] (a) *«BdS*fifc*iXfeT»-hfc, Si 

(b) HftE/N— K^*^Jhlc, uv^x H/N-^ — v^r^fiJc 
t^ia^:, (c) gtffEUv?* h^?* — >-<nftlET-e=- 

£ HffiE^- K^* * *5 J: tfBMBSi 2 *6*!R<o±SR'Me^ 
t^lSi, (d) mlfEUv 5 ^ — 
St. (e) mrlB^- K^^^^ffffiK'xs/fy^ 
SSrtfcU «HE^-K^^^^^->Sr«rtB»2|ft|» 
i(DT^iW^?t5lSt, (f) «HE^— K 
■7^ ^ ^TT-x y f y ^I^rl L, huIS^— so 
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s mm^mm^n^mmm^h *> % mmw, 2 mmm 
[»**9i (a) mnmm&ztiizTi&±\z % mi 

-t&TMb, (c) mifBi/v 5 ^ h^* — y^ff6TT*x 

SrifulE^- (d) HflfE^ 

^F/^-y^niit (e) WB^-K^^ 

* - v & HtjiES 2 i6»jk-s«w t^te^-r 6 xa 

(f) tulS^— K-7 ^ ^ TT'x 7 f y ^1 

HE?t5lSt, (g) S«(DiI^yr^^yi/I 
*5J:t^««*r)H»:*|tai-sxat, (h) ffn&ff$2ffitt 

[»*«10] (a) *«»3SS*rtS*L^T*±l^ m 

fg2*6aBs, ^i^- K^^^^m^ita^sxa 
t, (b) mrte^— K^^^xtc, l^v?^ >^ 

Mt5I§^ (c) huIEU^ h^^^ 7 — >-<7)#^ET 

-V£i«rf5^— K^^^^tSIgi, (d) h9|e 
^ h/^-y^StSiii, (e) HUfS^— K 

^ ^ <d/-° * - v & itofssg 2 «s»R^»« w t-te^-r S X 

at. (f) ifufE^— KT^^^ftK'x^fy^ 

^6?t5IIi:, (g) S^(D^:®(^y<y r> ^/u- 
■*5J:tJWU!«rlll»*BM-5xafc, (h) HuiES2^ 

^Mco±^5gmi-s*T\ HuiE^yr^^/ue^ctT^ 
mifss 1 n&mm&mms&mn 5 0 - 2 0 0 n m gs, hu 



k» 2 tmmnmmmmti 200-200 U n msi, 

fiJlE^ K-^^^COit^^illiS 0-2 0 0 nmggt 

t, (b) mJfE^— K^** Xtc, h/^-y?: 
MtSXSt, (c) BUlEUv?^ h^* — V<7)#ftT 

— >£ME^— Kv^^^^tsili^ (d) huIE 10 
u^F/N^y^litSIit, (e) huIE^— K 
^*^(Dff£TT^;y^>^^i£J(£U hiJE' n — K*v 

It, (f) biiSB^^— K^^^co#ftTT*^^^^^^a 
i^e?t6il^ ( g ) S«^ffii^yr>^/w 

m&£T$mm&mikmm^'z>T.mb, (h> sffE^2*ft 

^T'fcot, 20 

Buism 1 mmm^y y = ^iwbrej; t> tfi^ttam** 

ilftES 1 tfeftR<£>±g8fRJ?te 2 0 0-30 00n mi 
itufEg£ 2 t£jR]R<£>i£fR]RJ9tt 1 00-5 00n ml 

st. mm^- Y-**t (ommmm* 5 0 - 2 0 0 n ma 

[»*3Sl 2] (a) SnfcTttil^ « 

^naae, miiE® n&mm& v h^-v^^ym 30 

ttoffi;^?B2«y*j», *5j;tJ^— K^** 

(b) biJSE^n— K"^**±tc, h/^ 
-v^tSISi, (c) SfjfEU^ h^^ — vco 

(d) fflEl^* F^^-y^it^Ilt, (e) 

gSys— K-v^^ (D/^ * - > £ HulEJg 2 IttW^lKK 
(f) flftE^— K-7^^^#4TT^ 

e* 1 mmmto * ummmmm ^m^-t sitt, 

(g) XtK<z>£ffiK>< y */iWf :&J;tJ*fflR£Wg#;*£ 
it^XSt, (h) flfri5JB2lfe»IBco±aJdSBm-*-6 

tt 6t itM^j^offiiir^ ^ , meiB2tAtftR 

w t t i"6 ^*ffj8«<0«ifi*«fe 0 so 
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[«*JS 13] ( a ) * ixfcTi^ivlTK^T 

x?zmikmm-tz>x.mt, (b) me^-k^^x 

K % i/^h^^-yeMt5Il^ (c) mifEU 

tsilt, (d) HuiEuv?* h/^-y^itsi 
at, (e) ftufE^— K-7^^o#ftTT*iyf 

i^l«tti:fi?t5Iifc, (f) «rfi^-K^** 

'<?-^&mmm nfeii^tsig^ ( g ) s 

at, (h) MEJIl2lfittRo±ff^KUi-5*-e % m 

*+S*«flr«*«r«fo|ft|WBt-t»*, 9 , MESS 2 jftjftR 

[»*«14] (a) »«»AS*fiK**tfcT«^**T 
«6^JKJ:*5 *>3iy^^^Btt(Oiftt^2JieiWJt, *3J:^ 

s^— zmikmrn-r 5 xa t , ( b > mJi^^^- k 

(c) MrfEUv 5 ^ h^^«— >0#ST"e^y^>^^ifS 

^^^HE?t5lSi, (d) fJlBUv?^ h^^ — > 
^ftitSIit, (e) ffjfS^- K"^^^<7)#^ET"C 

«rEJB2»»*^»*»fc(BiPi-5xai, (f) MfK 
-Kv^^w/^- > «r mmm 1 *6»iw^(B^i- ^5 xa 

t, (g) S^co^ffii^y^y r> ^/^J|j3J:tfMR«rlll 
frmm-tZTMb. (h) ffiRjR2l61kR^±»dS|iUJ 

fc"9, tfTE»*Jitt5 0 nmJ^TOffSFCO^y =a>|6{b 
[«*«15] (a) *«JB36S*fiKStu*:T*±*c, S 

t, (b) HufE^— K-v^^Xd, I/^t; h^^^ — 
MtSlSt, (c) mjfsu^^ hy^^->coffffiT 

-^SrmrE'N- Kv^^^nii^ ( d ) 



(5) 



(f) buIB^- K^^^(D#^TT^^^>-^ 

( g ) s«o^ffijc^y r>^/u 

6] (a) »««3&s»fiK*ixfeT»Ji^, ft 

®2*6»B! % *3itf^— k^***r**bh--5xb 
(b) Hfrfa^^ — k-^**±*c u-v^ bx^— 

MtSISi, (c) ]WfEUv>* h^* — >-0>#:fiET 20 

- >*mu^— k-^ * ^ <t wttriEft 2 *6ii»fflt(7>±jfR^ 

Kt^ISt, (d) jfflfEU^;* h^^ — >«r|»5fei- 
618^ (e) SttfExN— K^x^cd^&TT^^^ 
^*Qf3S£J6U Bflf2' N — K^^^W/^ — ^£thuIE!£j2 
WWI©T»^lR»lc(E?t5iai , (f) ffllB^ 

(g) SS©4H:^y */u»:i3j;t«HR£:IB 

iwtffli-sxg^ (h) m&n2mmm<D±mmm 30 
hxMt 5 *mfcmu<?>mmjfmx* & o x % 

[0 00 1] 

SWl, «Ftd, l/^^yv^y (Damascene) & 

S:fflv*T*rt3;h,fc#»e»*iS, *3«fct«;0>.fc 5 ft* 
[0 0 0 2] 

£ IT, '«W*6»«±JCT/U5 = ^A (Al) 
Ht*^?**?^ (W) $S0>Kl«jft£JR»R£j£RLfc so 
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7* hy v^7^^xmtci:«9iaiiffl^M±{cia^ 

iSttfigftu^^LS I (Large Scale Integrated 
Circuit) JC^Tf*. -t^ttfgpiSSHt LT*#ft 

[0003] -(Dtcfr, mmmmm\z.tef&i.tim±fcm 

(Cu) «r^WflsBi:-rSiEjl6fflAJR«:Sa«>^7c:«. 
IW^^l^rCMP (Chemical Mechanical Po 

nshing) m&m^xtfcz£+zz±iz£Qmftiz.miSL'< 
[0004] tz*>x\ mmm*m*>j&t?m&jBgLZft 

O S Kf CR^TJI^^ &IR(cJfMi $ *LfcRJ|«tii*s«X £ 
Jh/Tl/^o TEOSiMfcRf*, TEOS (Tetra Ethyl 
Ortho Silicate : Si (OC2H5)) tf^byfVl/ (O3) # X 
^ffllt^7XvCVD (Chemical Vapor Depositio 
n) mX&mZtlZo xyfy^^^g^t 

■lBlft«JB*TEOsiMb*-r«dt-t"*»fr, is« 
[0005] ua»u ->y ^>&itm<Ditffinm&m7 

[0006] z^x\ ttvim&& 2 ~~ 3mm bn#mz 

t5t«SOG (Spin On Glass) R*SJM»61kJ|«:tt 

[0 0 0 7] ft*3, «TttSOGR«rJimiftfftJl^itfflL 

*---7VHBtT T-fe^zi^y^^ . T7— ywK (Semiconduc 
torWorld) J 1 9 9 8^2^^ P103~P107C 

[0 0 0 8] 

>ffi^«t5#Jiia»«:?K^"rsxSt-ov>T, 
MS«tttLfci^5, «T«>J:5ftBg)Hfc5wtSrBR 

[0 0 0 9] -Tft^)^, 

t LTTEOS^{bJ^*5ctr/W^SOG^^|ll 



-OHB5«^t, tftSOGloBSiSfti:/^ 

[0010] *«w<0B»tt, ^^>ia^o{f^s^ 

[0 0 11] *3g9l<Ote©BWte, ia^P«lO^*^{g:® 

[0 0 12] *l6^^E*ibWc:«€:(7)«i<z>BW^*r* 
[0 0 13] 

[Wi*rWftt5fcftO¥ll!] ^Rfc^TM^Stb* 

(1) **W^^Wfl:aS«C!>«3tt*8fett. '(a) X^ 
*fcttlBlftds*rilSixfcT*±lc, SBii&IKiBI. Hlfe 20 
MRU: D txyf y^Bttofiv^2«»ll, *3J;tf^ 

- K^x^^HifcitHi- ^xSi: , (b) vn— K-^** 
_h^, l/^ M^-y*»«t5iafc, (c) u-v? 

(d) u^h/^-y^t5Ig^, (e) 

-^**0V<*-^£3I2 »»B!^»«»lc(e^-t- 6 xa 
(f) K^^^co#^ET-C^5/^v^3g$rJfi 
U ^- Kv^ ^ W/^-y^f 1 Ifeil^f^I 30 

^tt:»i«*S:^i-5W«'i'ffiSSr»o*6»lK. -LIB* 2 

(2) *36Wo**flc36«o«i»*Stt, (a) 

IRK J: 9 fc^:y^^^»ttoiftV>»2lftl»l!!, *5£U^ 
-K^**&JBfc*fcKi-*Xgfc, (b) ^-K^** 
_tM, u>>* h/^-ytr*rtt5iat, (c) ui/ 
^ h/^-y<7)ffftTt*xj/f y^i^rit, 40 

(d) (e) 

^ (f) /n— b*^*?<Dt£tETX^y?-l<'i7&m&M 

v^»«***i-*#«*|^«r»o|fi|Mi, ±iajR2 
*t§££ U ±ES 1 te^OitSKJ^fi 5 0 - 2 0 0 n 50 
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mlK, ±E» 2 feflMttitff RflCtt 200-2000 
n m^S> _blB>^— K^* * <7)ltaK]?fi 5 0 — 200 

(3) **M<0^Wff*«O«it*»tt, (a) 

/N-Kvx^^i^at^it^, (b) 

^X(c, u^h/^-y^Mt5l8t, (c) u 

fc, (d) y^h/^-y»if5Ig^ (e) 

v^^(D/^-y^!2 *6»M^a« W tclb^i- 6 Ii 
(f) ^—Y^*?<DfttETX^y^Z/?t&m*ffi l 

v^ltBlft**r^6«*tB«*»oWW, mjfEf£2 

^flli: U _kfESg 1 |ftikK<Z)*imiRj*tt 2 0 0-300 
0 n m^S, ±mm 2 ^McDit^KJPli 10 0-50 

onmis, _LiE^— h*-*x?<Dmmmmte5 o — 2 0 

(4) *«^<7>¥**SS«0)«iS*fttt, (a) 

m, *3«fctJ^- K^**&«WW*8rt-5xafc, (b) 
(c) i/'^ h^^-yro#SK'xyf y^i 

te?t6ig<t, (d) i/^ h'<? — yaffil 
S^, (e) a- Kv^^(DKTT*x^fy«l^ 
JfcU K^^^<7)^^-^^m2^^il^^ 
Kft^I^i, (f) A-K^^w#ftK-xo,f 

fcifi:V^Jt»«*S:*i-6Jl6|»«, _h!E^«Jf f*5 0 nm 

(5) **W^>^«flc$gB(D»ig*ffitt, (a) ~?7>? 

(sv^2*6j»R, *5«tt5^- K^^ji^ita-rsx 

St, (b) /n- K-^**_h^ i/^ h/^^y^f 
^t6Ilt, (c) u^h/^-y^TTxj, 

Kv^^^6?t5ISi, (d) i/^ F/^-y^: 
^tSIit, (e) ^-K^^O#4K'Xyf 
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«r«poifeadiit, jjbjb 2 y = i d t 

(6) *«WCO^«flE3g«05jKifi*fefi, (a) 

mmm. mi mm. ussginx^y 

at^iat, (b) /n- K^**_LKl, 1/^ 10 
->eMt6lgh ( c ) u^h/^-y<D#a 

y*/wK-e^^^6?t5Igi:, (d) Uv** 
^-y^t6Ilt (e) K^**<D#ftT 

2mmm^m$i&)\ l cm^-fz>x.mb, (n k-^* 

***i-S*«W«»«:»oj|fe|WK, JiKjg2iKiURtt 20 
v-y a^fcflsBUfl ()fiv^R|«t:|rt6tfiH 1 ± 

(7) 44Sno^««tta^WK^tt»:. (a) 
*fcWcE«dS***ixfcT*±*c:, ffifefldNk lift 

-K-^^^*rlH**«i-Sxai:, (b) K^*^ 
±ic, u^h^-y^Mt5lSt, (c) 

a£> (d) uv?* h/^-y»it5Igt, 

(e) /N- K^X^cO#^ETT^^/^>-^^iS^^L, 
511^, (f) K^^^co^^TT^^^V^^L 

*<ti-sfc0>-c*>5 o 40 

(8) *«WO^SH*JS«oHJS*»tt, (a) 
*^:ttE»}&s^$ixfeT*6±Jc, & l «Mt. ft 1 *6 

- v*^*?*mikmmir%TMb, (b> ^-k^^ 

_b(c, u^h/^-y$rWf6Ilt, (c) u->? 

h^-y^^*-^^- K^-x^*3j:r/»2j(ft»BI 
©±S^(E?t5IS^> (d) u^hy^-y^ 
if^Iii:, (e) h*-**? (DtfteTX^yJ-l/ 
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T»^i«Wlufi¥t5XSi:, (f) ^-K-^^co 
y^l|feiI^fe?t6Ig^fL, _hSB«Bl*e» 

v-y ^ylMit5t)(7)T*fc^ 0 

(9) ^^<Z)^«:^fi(OKit^^ii, (a) 

iKiO t>^y^^^Bttofiv^JB2|ftlWI. *5£U^ 
-K^**4rl»Wft«i-<5X«^ (b) K-v** 
±{c, u^h^-y|rMnil^ (c) Uv 5 

h^^ — is<o**9 — >£s>>— K-^;*^^te^>r£xa 
(d) U^h/^-y«if6Ig^ (e) 

^^^-yS:«2 tftaUBt^XKft i-fe^i" S IS 
(f) ^—F^x?<Dft&TX~^y^>y&m*n 

(g) &&<D±mizs<y7**sum&£xfmm$: 

«*«lt5lSfc, (h) ff2«WRO±«B^StUi- 

fiyy^ytMj; r> fc«^Jt««**wr3f6Mt* 
do) *mw<D*m<bmm<Dmm2>mn. (a) ^ 

tttfkKJ: 9 fc^y^^^Btta)ffiv^|R2l6|»BI, *5«fctf 
/^Kv^^lrliftitstSlSi:, (b) /n- K^x 
*±(c, i/^h/^-y^Mt^Il^ (c) u 
^ h/^-yoffST-Cxyf y^i^Kst, 
* h^^-yo/^-ySr/N- Kv^^/sgftsig 
(d) i/^ h/^-yt»*t5iit, ( e ) 

* <7vn°*->&# 2 ift»Bi^ai««jicte^i-«xa 

(f) ^—Y^*2<D&teTX^y^^yfom*m 

u ^-K^^^o^^-v^i^jK-te^-rsx 
a<t, (g) m&<D±mzs<}) T*?/um&£Tjmm& 

xgfc, (h) JB2|feMto±ttdSftttii- 
Z-£X\ ^yr^^^»*3J:tJs«rlE«BKSr|»5fei-Sxa 
££WU ±EJBl|ft««tt^y=i^ifcftKJ:i9fcfii/^ 

U n m 

aft, -hlH* 2 IftftROittffKVfi: 2 00-2 0 00n 
m^t, ±»»n- K^^ ^ (7)ltaJ^il^ 5 0 - 2 0 0 n 

(li) **Wo¥**3SHco3Kjt*fett, (a) 



(8) 
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'—\t-rx*&mikmm-fzx.ub* (b) ^-k^* 

*-bfc, u^h/^-y«t6Il^ (c) u 

(d) u^h/^-y^tSIIi:, (e) 
k, (f) F^x?<nft&TX^*y^^y&±m&M 

a*:, (g) mm<D±wizs<y T*?/um&£x*mm& 
mikmrn-tz^nt. (m »2i6»[«<D_b«^Baii- 

U -kfSfS 1 lfiftR0*HUHJ*tt 2 0 0-3 0 0 0 nm 
±mm 2 «fe*i:R<£>:fefMgRjp:j3: 1 00-5 0 0 nm 
±|2/n- K v X ^ (Ditt^J?fi 50-200nm 

sfft-rsfc 5 0 20 

(12) *«no¥«#aiioii»»ttti, (a) ^7 

r. ssi mum* 9 i>^y^?m&<Dm^m2i&m 

R> *3J:^-K^^^*WJfci«ai-5XSi:, (b) 

(c) h'** — VCOff^ETT^^^^^MS 

^^gltSIgt, (d) i/^ h/^-y^^t 
Z>TMt^ (e) ^- K^X^OffSTt'^yf y^ 
Strife U K-^**<z>>** — >-£rg£ 2 J&jtR^ IK 30 
^(cg?t6Il^ (f) K^^cDfF&TT^ 

l^yr^^/HioJ; tf«3R £ 611^ 

(h) ^2*fe»Ro±^^»tti-rs*r% ^yr^^^ 

■43j:t«BR«rlft*'t"-5xai:«:* U -tffi» 1 *6»R 
tti/y =^»fbRJ:0 t>ttv^»«*t<^5*ai*IB 
SSrEPoilfeftR. XIEfg 2 *6»Rfi^ y = >*ffcR J: 9 
fc(Sv^tt:B«**rW*-SI6l»R. ±ffi«*» 5 0 n m 

(13) **MO#WflcSSlK<0«JS*«fett, (a) -?y 
KSLfc*. ^llfe^R, ii^iEinxyfy^i 

ttwfiv^2ifti»R, f-vx & &iKkmm-r 

6Igt, (b) ^-k^**JlM, u^hy^-y 
SrMtSIgi:, (c) h/^-y^STt* 
^^^^^JS^fifcU i/^hA^-y^-y^r 
/N-K^^^^(E?t5Ifii, (d) — 
y^it^Ig^ (e) /n- K-^^^<^#«ETt?^ 
^y^&LSISriSU ^— K^^ ^ — >£r8S 2 fe so 
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*R— »K«Jtce^r-5XSt, (f) K^**0> 
vS:*l«»JI^6?tSIi^, (g) m%i<D±mic 
(h) «2*6»R(OJi«fB3&sgai-5^T\ /<!)7>^ 

S^«po*6»R s _bK»2*6aR*i^y =*>^fbJglJ; 9 
t>ffiv^W:Rfl;*«:*-rsil6l»Rti-5fcco-efc5 0 

(14) *«W^***36«ojH3a*ffitt, (a) -7=7 

>^»!4(0<g:V^2*6»R, *3<fc^-K^^^$rHl* 
xa£, (b) ^-K-^^Xtc, i/v?x h/^ 
^-v«:Mt5l8h (c) UiSx h'<? — >-<D?£ 
STT'xyf-y^i^JlL, U^h/^-y^^ 
-y^-Kv7^^lf5ig^ (d) ui/xh 
/^-y^itSXgt, (e) />- K^^cDff£ 

I 2 «S«^I«ttlCfi?f5Ig t , (f) yx^-K^ 

^^-y^Il«6SI^?t6Ig^ ( g ) mu<D 

(h) $&2mmm<D±mmm'rz-£x\ ^yr> 

^^■*5<tt«HR«rlft*-t-5Xai:*:*L, _bfB» 1 *6 

(15) *:|8^(75^3H*K«(D»ig^jfett, (a) ^7 
^^fcfiiail^^^^x^Ti&X^. SSllfeiftR. Jgl 
»»RJ:Dt>3iy^^^liH*(Otti/^JB2l6l»R, 

^—b^xf&m&mmirzxmk* (b) k-^* 

^Xtc, i/^h/^-y^Mt5Igt, (c) u 

fc, (d) i/^b/^-y^itsigt, (e) 
xn— ^ <^#ft TT'x 7 f y ^${Ll^i L , K 

;* ^ * - v £g| 2 »ft«^I«« d^i" 3 II 

(f) ^x?<Dft&Tx*^v^^y$&m&ffi 

u /N-Kv^^W/^-y^ijteSJi^tSX 

a** (g) &&<D&.mz'<!)T**/i>m&&Tfi»m& 
m^kmmir^T.uk. (h) S2*6«Ro±»*s«a-r 

^y r^^/Hi*5J:tWBRSr»*-t-Sxa4:«r 
SU ±IBmiite»R(iiyy ^^^bRJ:9 fcte^JfcSi 
m^s^^i-S^TW-fffilSSr^olftlftR. ±IE^2*feSR 
fi^yy =rv^{bRct«9 t(Sv^ltR«*Sr^ri-stt»R, 

(16) *»Wo*W*Ktt<z>«5S*fttt, (a) ^7 
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(9) 
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✓n- K-^^^«rlH8t*BM-6xa4:, (b) /n- K-^* 
*_bM, i/^h/^-yeMtSlg^ (c) u 

JRo_btt— (to^-r^xSi:, (d) i/^ h/^-y^ 
»*t5XSt, (e) /^K-7^^^Kx^ 

«>Tffi— a««3J-<E^i-5XSi:, (f) 'n— K-^** 10 

(g) ^R(D:£® 

(h) $52te>mm<n±mmm'r?>-3ix\ *<vt*9a> 

»*5J:t«B«tSrl»*-rsxafc*:*L, JtEIB l *&»« 
£S:i*o|fiMI, 2 f&IKBttt ^> y ^ >mtm J: 9 

[0 0 14] JitEL^^^JCttttf, K^-X^lc* 20 

[ooi5] s&m, s^y a ^»<bK<t *9 fcfivMfcWt 
m^-t^>m2^mmcomT.(D^co^^^^^m^ 30 

[0016] $^>(c, JBilftlWKJca-i-s^— K^x^ 

[0017] zhiz^ Ti&&mj8.~rz>zf7iy3itzte&m 

»±*c«»»«r«its^4:-e, JR l IftlkRSfcttSB 2 16 
Bt^fidsnSrESCw fc*«-e# £<> so 



[0018] 

[0019] (MM<Dltm l ) ^liiS 

<d*ibi ^«^a^si^*feco-^j^xaii^L 

[0020] £i\ Hii:^n9C fcfeitfp-I 
w*«*->y3^b45¥*«fil4:ffl*L, MM* 

ffl«E2fii\ i: itf «Tw J: 5 LTMT# 5 a * 
i\ ^*MSio±E±l:^y^yiM (s i 
02) fcj;^>y=iyl« (s i 3 N 4 ) *m&M$L 

nyiM^^t Lt*»ftiK 1 icmmtrm 
[0021] =^£*Lfc:7* hi/^h 

S&^^Mfefc^jitfTKuv (B) Sr-Y^&AU 
(p) ^-fty^At^o :^)|, #^;«i:mi 

S F E T (Metal Insulator Semiconductor Field Effe 
ct Transistor) <D L # V MS ^ftJ^p-T 6 ^(D^m^J^ 

[0 0 2 2] tfcfc^ tftav-y ^is-mt 

i 6 J: 0^ t 5/ 7 ^Mt 6 0 MftWK 

5f±, t i t ffjRC V DSlc J: D S r i: , 

h««6 0«:gtffl[Sr(g:«-rs^*Jc, n 
MfcSV^ipSlcO^ttW^rM I SFET(7)f t^/Hl: 
eCTK^LttiV^ i" n^^MIS 

S FETW^- h««fctepSPF#fi»£: K-^LTtJ: 

^3. Mi6(D±^^ >^x^>^y -y-^ k (w 

Six), *!J^>!Jt>f K (Mo Si x ) % 

'> y i^-f K(Tisix) x ^^/uv-y -y->r k (t a 



17 

S ix) «^at»jftA*^y*>f KBWrtWLTfcJ: 

<, (T i N) % (WN) 

ffi£r(£«U MI SFET^litlS$:fS]±t'#6 e ^ 

[0 0 2 3] fttc. ^WffcKfilJitC, fc<t*LtfCVD 
SrS*ttxyf^tSri:l:«J;!3, h««6<7?iffl 10 

* (fctiifyy, fc* (As) ) HtySAi, p 

* * tv 3 ±coy- h mm 6 0>P!flOJfc: n 9 £ 

Toy-*, Ki/>r>*«iLr«HBt6o HMtfc, 7 
thi/^FS^7^i:iT, n ^/i^KipSHFfcfi 

* l:^ty}iAL, n^oiyU4±(D 20 
y-Mltt6^Ii:pS*|[#fi«i OSrMtS, 

-^-tSC^LtgSl^CM^ti, p^ 
[0 0 2 4] t£$$^ ^ K**— /W<— y-8(Dm&wi 

LT, IWLDD (Lightly Doped Drain) «jgi: 
LT^J;v\ 30 
[0 0 2 5] ^2^^^ 1± 

IR, SOGI, BPSG (Boron Phosphor Silicate Gl 
ass) I, PSG (Phosphor Silicate Glass) l^^i 

[0 0 2 6] Rfcl, 7thyV^77>fS«^V^TS 
l SMfelkR 1 l 1 2 *r»rici-5. r (ommH 40 

1 2 fi, n S^Wttffi* 9 6 V p 1 0 

[0 0 2 7] »jR?Ll 2rt{-^7^1 3^, fc<t 

3 0 SafrJLl 2&SfciMf*>^*^vR$rJgjS 

-T3 0 ^^ryfe fc£;LtfcvDjfcT*JKj*-?# so 
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3, CVDjfeTfcHtfRI*fcl»JWft«tt?Ll 2f*3£*>- 
^^^Taa&atfw'fcdS-CtSo #cf-, Sa**Ll 2J^ 

x.ttCMPm\Z£ ^iU^^l 3^^T*#S 0 

i) R£ri£«U J»&S£fToTg«»Ll 2 WJSgB^is 
(nSfca^fipS!<7>¥WfMI«9, 1 
0) £v-y ih-Y K{fcLTk«fcl\, I^J; 3 fcv' y *>T K 

[0 0 2 8] fc£x.tf* 

>^fyi?rML, :(o^y^ryl^7^-hy 
v^77^S»|:j:?)^^^u JBlElMae 

[0 0 2 9] 0 3{^f]; 9 tC, &mi 4£fg? 

*CMPtt^±i)5p«flsLT»2JIIBIft«Uil 5*JB* 
[0 0 3 0] »2«mi6tftRl 5±KSNJWUSjg 

i?Li6 *r»riii-<5o 

[0 0 3 1 ] ^tc, »JK?L 1 6 if 1 7 4r«riJ+ 

5 0 /7^i7iiOTwJ:3(aTMr^5 0 *?\ 

^^fy|g*5i^y7> ^/uf^CMP&ia^ 
[0032] /<yr>^uifiS2ifflte8iii 5^ 

7LX?l/$J\s (Ta) . Sib^V^/U (TaN) 

[0033] ^y^yifi^^nwiMii: 

[0034] ^tc, *^^^«ts^2ia«a@-^5iajS 

[0 0 3 5] »2ia«6»^J56*ffiS:H4-Bll 
3 *rfflv^rx»Hlc|ftWi-*. 

[0 0 3 6] H4(C^:-rj: 5*c, l2iMg^l 5^5 
<tl/y^^l 7±(c^ F 7 /«Wl 8*r»*Lfc«, 
$ b 2 i£jR«^^ffl ot&lRJR 1 9 *5 J: Tfs^- * 
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[0037] * b*y<&mmi sfi, tzt^mmso 

Gmfrbt£<9, Wif:^(l5 0-2 0 0nmi«t 

^4o, ^h^tesiisat, tlSOGi 

£r#J^LTV>67^ ^SOGHtc{-tx.T, iffeJtBIl 9 

[0 0 3 8] illl 9J3\ /b^x.|fTEOSH» 

Iflif: i: t(f 2 0 0 - 2 0 0 0 n mglt'l) 10 

tv*6#, TEoswwut, SisoGl, y 

vm&^&isV ^^Mltm (Si OF) %£<DisV=i>m 

v *«ttU&IHK$ tt^fftfldRfr ffl v ^ S ^ fc t?* S. 
[0 0 3 9] K^^^2 0fi, fcir^i^^v^^^ 

(f5 0~2 0 0nmiST'fc5 o K^^^2 

cm, ii/yXvi^iK^ Ti&<ommmi 9\zn 20 

[0 0 4 0] Xh 7 /^iIi8^Mf5tiSOG 
Kf±, fci:ttfi*SI:iotMt5: * 0 

rtbtcjzt), ^ 7 f ^ y m p jfelo^ij^f 

ftMl 9l^ttfiSOGi^ 7 f 30 

5 0-2 0 0 nmfiroj; 3W?r%Ilfct)(7)Tfc 
5 0 **5, tiSOGi(DM^t LTM&^ 

[0 0 4 1] ftill g^MtSTEOS^Mlj;, 
VDfe-e^K^ttSo /7X-?CVDMffll/^ r <t ^ 

s^x^tci£v>xS(7)fc^ > -rr*(c^^tifc^ 

TEOS^rfflVNTv-y ay|M«t:»*t5^ 
[0 0 4 2] X h 5/^|fe»fflll 8 ^(gtll 9 ^^(1, 50 
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^{cm^i-6^2ia^^^iA^^5iE^«^^$ 

IEj»Pfl«fi:«r{g:»-rSwi:S:%lti-ixtf % ^ h * 

mtco^Tfi, mm<DWm 4 ^f£j£l-£ cot\ ::t- 

[0 0 4 3] /wK^^2 0li, «^tt^i-5J;5 
tc, 9tciSj|»»S:^fig-rSR^^^^ LT« 

it^o -tteioiD, mmmi 9\cmlx^— k^*^ 2 
o^^^^>^$ntc< i^t-teftiii 9^^>>^> 

So BUIS5 0-2 0 0 nm&Z<n£ 5**#*#jKLfc 
[0 0 4 4] #:fc, H5lOTfJ:9l:, 

1 *?g/dt-f-5 0 h^2 iEj»^^— ve*>5 

IMS*** £ ti 6 mH&JBtit £ ft S «t 3 ic , IB 
[0 0 4 5] B6fc:**i-J:5fc* M2 1 

2 OtCfaUft^^ — >-^rlK^i--5o ^<7)^ g]7(c^i- 

b^2 1 £[&5fei-S 0 ^coj; 5lcLTiE*l<7)fg^* — 
^aME^Sftfc^— K-e^^ 2 0flSfl2/££ft5 o r co 
* h y^Sll 8«r*«fSf«SOGllt K 

ffisoGJiwsiy^^iasff^cr t*sx»# 

[0 04 6] H8^-TJ:9^, 

8 Sr^y^v^ffi^ h 5//^<t Ltl l <D^y^>y%m 
i- 0 w(7>»i w^s/^v^^iOteiKKi 9fcLffi»8t2 

19 (TEOSM1) dS^s/^^^Sttfi< , a- K 
-^^^ 2 0*3«tr/^ hy^lftlWKl 8 MSOGI) 

ym$:CHF^ CF 4 , A r (OWLa^Jf k~$~Z> 0 

[0047] m^x, '<?—^>-y£thtc±ms^— k-^ 

^^20§rvx^^ tt^2(7)xyfy^^t o -CO 

&2<D=.?y?->y\zj:*)t&m\*X\ f *Zx h ys<t&mmi 
8 4rBfe*LT\ ^ h 7^16111 8 tCiaH^2 2 Oftfeco 
-^HMta 0 r co^^^^^co^^fi, ^co 2il 

[0 0 4 8] »iw*8(t ^ hy^WWi 8 (mm 

SOGB) iztt-tZ^— Y~**2 2 0<D3Ly7->ym$l 
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0 £ * h y^Sfelll 8 ^^^^^(T)^^^^^^ 

fcW^-r^N— K^** 2 0*s«fSJK< ft "9, ffeili 9 

[0 0 4 9] K2W*ft(l, ^h3//N'i»8iRl8 
SOG^) tC*H-5'>— K"^** 2 OGD^^V^itiR 

1 Sli^^V^ftS^N— K"^^^ 2 Ofi^^V 10 

*\ 

[0 0 5 0] ftufESg 1 <^?£ x fB2<Djj8z<D\,^-rtl<Dj3 
CHF 3> Ozll^^^^tl5 0 L)$>U ^(DftiKO 

^y^V^ifefK tLtTt&mj], t&&is*<nm&. R F 
&A««L «fiia«*w*frSrI«t5r £ (c J; 9 , % 20 

[0 0 5 1] ftfc, EjRflt2 2<oAflS^ff2ElftJ|OE 
!2 3?rMt6o ES£2 3fi, s<» T**/l>m&&Tf 

[0 0 5 2] *i\ Hll :fc<fctfB 1 2 (c^-ri 5 M> 
^DT^^12 3 a^MtSo illit h9KI2 9 

LfcM 1 co^^(c £ o r $ n/ciaa?* 

2 2C, T^^yvl2 3 a^MUci^/TLT 

*5 9, 01211, mjISHI 1 O^^Tfft^Lfcff^cT);^ 30 

3 a «rfigl»L^:#-&Sr^LTV^5o 

[0053] ^/l/f2 3 a fiiE»^5fefig^Tfc 

3 a fc Lttt, ittTLrt&ttfr* >m*m^z>^t&x 

o T ^^(Z)fet5: £ BfiltT't £ PS 9 /< y T ^ * /b 

■ 2'3alulffl-C#5 0 ^y7>^/Ui2 3afi % t 40 

iS£*P*o>E»0v* y */Wf i£oi^Tf;i:^{fc;^> 

[0 0 5 4] ft^ ^yr^7U|2 3 a±C^-K8 

(la^-frT) ^Mt5 0 KJIfS, »^ttw-rs« 
Wp< y^««r^i-S^:*coa (V— K) tiSltfc 

■ 2 3b«:**t5, mm*?*, mmm so 
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fl^^^ffi±T*3 0 0 nm|fti:t5 0 

[0 0 5 5] &*3, *HJ6ojK«8 1 r-fi, ^s^ifcfcij: 
5fflBI (;*;y*jf2 3b) ©*j*Sr3j*Lfc#s, 

y7n-$^-t^5 o &xe£*»<z>Ei»eD£» 
mmx$>z>mmia\,^xte* y^m-xm&ir&m&om 

[0 0 5 6] fttc Eli 3^^-TJ: 5K, CMPM 

ffl«£r«jRU |g«19l^!l7^^i 
23a«^o r*UCfc!3E«HK2 2 
'<y7**/U»2 3 aifcJiWMt y*«2 3*3 it* 

[0 0 5 7] r HftfE0 9^L^»l(7)*feSrffl 

JfeiRKi 9±coy<y *VH12 3 a £>BtofeaM*Ti-3 
JR^8*t?^^F»B**^s±fECMPffiS:fflv^T^Tt>i^5o - 
*Uc*tU sfrlEia 1 0tc^L^SB2(O*jfeSr^|v^T^ h 
s"**6»Kl 8*|»*Lfc#^fi, teMl 9<D±ffi(C 
li/N-K^^2 0Asaotv^ri:^b, Wl9 

[oo5 8] cMPjfejctswwcittiaitibTKiBfipoBft 
-e— *BW»-rs*«feSr«sc:t3is-e*5. **3, cmp 

[0059] jl^Jicoj: 3tat, m2ga^iic7)ia^2 3 

[0 0 6 0] ft(^ »3E«Jl^lll5EflUloSA^tt 

^rm 1 4~m 1 9^m^^xmm-th 0 

[00 6 1] Hi 4»c«i-J:3«c 1 fg2IfijSU!<Dfa|fc2 

(Dt&mm ^cmp&cj; 19 ^wt: tt^3ir B i 2 

4«r»*r*. ft^T\ K3«nmftK2 4±*c:»«TL 

^ffii- 0 rix*cJ:0*3JtlBlfi»i!2 4Ogf3eo«*^ 
[0 0 6 2] ftic, J»jR?L2 5 <D^|f|5S:^tf¥WffS« 
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$rCMPj£(cj;9iiLT7 p 7^2 6^Mts 0 y<y 

& ^ ^ y ^> ^ ?fe T*JF^ -5 0 
[0 0 6 3] &tc, Eli 5\z^-tx o^, mjfS®2IfiH 

127, tti:l2 8, ^-K-^*^ (m^-tirf) £)fi#; 

SfSSOGi^tSrtmSo tt*3, tSSOG 

[0 0 6 4] — ft|l2 8(t fc^^^fufe^M 
19^fc TEOS^tOs^^r^M^^^ 20 
Lfc^7^VcVD&TM$ii6TEOSiM^:t 

->y n^itmx <o hi&^^itmmm^-r^mmm^m 

[0 0 6 5] K^^te, fct^^ffjfE^- K^^ 

^2o^»i, sa^^bi, mt 

[0 0 6 6] tfcfcl, A-K-7^^±lC7tbyy^77 
MRSr^ric U K7-rx 7 fy^MttI^(: 30 

[0 0 6 7] ^tC, — K^*^£ 
■^x^fcU * Hy^|ftlWlt2 7^^>y^^ym^ by 

^ ^ <t IT, * h y^KIK2 7^ifijB»2 9^ftiico- 
^^Mt6 (^2<7)3n :y ^V>/) o ^00^2(0^5/7^ 

y^fttticfi, «ilE»i^*-jfet»2<D^S(0 2iif9 

[0068] ^tc, BMHK2 9<D&nizm3&i&m<om 

i3 0$rMt^ o IB$l3 0te, /<y f/i-mteXXf 

±mmm&tztji&ffix*&>z 0 mm3o<nMj& 
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E«»2 9«:«l«)atrtHBt«r»riii-5. »b^^>Bto 
Jf^l-H, tzb xtfcv Dj££r . MBtoflMHcM:, fc£ 

^>K*CMP«fe^J:9l»*LT!B3E««oE|ft3 1 

[0 0 6 9] IDl 6tC^i-J: 51^ ^3ia^g(7) 

30$r§5 ffiftflg* tc b y =« >m\Mi:J»A 

U ro*6lftiBtS:CMP}fe*c:J:05pffi{kL-C»4«IB» 
ai«3 UMtSo #C^T\ I4ff«il3 1 ±(C 
»K?L35S»rtSH«««fcB!7L«r*i-S7* h 

mm^mmi 3 2 sr»«t5„ 

[0 0 7 0] fiaa?L 3 2 <75rtffi&^tr¥8l#«ffi 

3 2 $kt\><offi8L<n ^ v ^ * x ^JK*5 J: t>v< y r ^ ^ /us 
$rCMP^cj;^itT7 P 7^3 3 SrJg/Si-So '<!J 

^ry||iii»wit Lt«it, tttffcvDife 

[0 0 7 1] jffcf^ |17 IZTjk-tk o fC x tuiajg 2%im 

mtmm^m^mx\ m^mmm^^-r^ *-r\ 

:t°^>/3 3fcJ:t;i4lMIl3 IJitC^ hy^|ft» 
^34 x ^a^3 5 x a- K-^j*^ (Hl^iir-f) ^rUl^: 
MtS 0 ^ h5/^*6»«3 4*±, jfejjtH3 5l:^u 

5fiSOGJ»i:t5ri:m5 a **3. tiSOG 

[0 0 7 2] »!3 5it ^^AOMCfftlUI 

5r^35S-C#6o ^> TEOSKffcBKdfilRfeixi', 

[0 0 7 3] a- K^* ^ (i, /c t jLliM^- K-^^ 

[0 0 7 4] ^-K^^lC7thyy^77 
v 1 ^ MKtr»J*L, K7>f ^y^^^a^lfi-t-w biz 

'^—b*^x*izwmm'<*—>&m^-tz> 0 
M&y?x^&m\'*it7yi'*j&m\££r)\si?xb 
K*ri**raas, ^h^i*R3 4^t«t5t«s 

OG^fi, ^M3 5 T*St?4aT*5 , tisoGto 
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[0 0 7 5] — ^>?£tlti^— V-**?* 

(0^fe^^^^6 0 10 

[0076] &fc, ia^g* 3 6 (D^m^m 4 isnm £>is 
i3 7eMt5o sa^3 7f^ ^yr/^^joj:t/ 

i^CMP^CJ: 9l&5feLTIS$g3 7 £^tfcT^<5 0 
[0 0 7 7] &fc s mi 8(c^-TJ:9tc, fg4IB«§Ufo 

is^3 7^H9»^, fc^^v-y =>>m4km%Mf& 
mm^m^ti^mmz.m^^'t^y * b ui?* b 

^v^^fti- 0 rn*c:J;l9!R5JBrHlfe|»fl|3 soBf^ 
®«ttc^TL 3 9 ?rffMt6o so 

[0078] m^. mmn3 9 cD\*)i$&^ts¥mi£mfo 
KD^m^yT^f/um&mrfzi,, z hummus 9 

3 9^<nm^<D?><y*<r>m*o&Tis<v r * z^m 

$:CMP&[cJ;^±Ut7 P 7^4 0^Mt6 o s<l) 

[0 0 7 9] #cfC, U 1 9 iC^i" £ 5 (-> tufEU 2 §Eift 

^7^4 0*3J:^5jB[HJft|8ftBt3 8±*c^ by<tm 
1141, /n-K^x^ (IH^^-f) SrJHjfc 

* h 5/'*Jtft«Bl4 1 fS, 1&RK4 2 Mtt 

6tiSOGltf^;i^5 e ft*3, tiSOG 

»c:#ilB6>tt-r, ii!4 2K*tLTi«i^:y3 L >^ 
[0 0 8 0] I6SJB4 2I1 fc£;Ltf?itrreife»BS so 
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19^W:, TEOS^tOs^t^^X^ 

Lfc^7X-7CVDft-C^Sii6TEOS8MblBtt 
5rfc«s-c#5o *43, TEOSSMCIiK^ixf, 

[0 0 8 1] K^**tt, fc<t;itfiWi2^— K^* 
* V * / Ufil * T / U S ~ * A R £ -f £ r 1 # X # 5 o 

[0 0 8 2] nk\z y /n- b*-*x?±\z7* hyy^77 

■tSrBfe*-*-**^ * h 4 1 **rti--6*«S 

OGlli, £1KK4 2-e«^ttr*5 9 , WISOGlli 
»*^9X^^IB**bftt^ % tiSOGl 

[0 0 8 3] = K^*^£ 

*^£LT, ^ hy^|ft|l§|4 1^EJBB«4 3 0>ft(O— 
^0>*#fc:ti:, flSIE!Bl^*jfe^«2<D*}fe<D2ii!9 

[0084] gaa?t4 3c7)^sp(c^5iaiiji(Dia 

^4 4HMt5o lfi«|4 4JL ^<y ^/l^®joJ;TJ< 

»*4 3«rffi*aitf«aK*^-f 5 0 mt^^>m(Dm 
t x. \*x '< v 2 mz. x <o m<D ks *»a-e * s 0 

E«»4 3K^««o*il*5J:rf»k^^> 

[0 0 8 5] *<D«, W«***fe-e!B6iE|ftji£il±<Z>ffi 

[0 0 8 6] ZCOX 9 *H«S^^ffil tCjcttf^ 
tx.tf*2E«S*tci J E:<7)f¥fflS:WI^L^:J: IE^^ 
^^v^-xy^^fcu^ h§|2 1 ^ffiV^Tld 
^fg^^^ — y^/N- K-^** 2 Otc^^Lyt:^. l/^ 
M2 1^l7 P 7Xvt*iU ftv^BEIft^^^- 
V^te^^tL^^ K"^^^ 2 0^r^^^ t LTlfelMt 

So ^ot, !/^hJf|2 1^tS^ *biys<m 
ill 8Sr«^i-5Kai^7X^iBi4o(g:t^«SOG 

KriTEOs»ft*-e«*Six«jftiwiti 9^^^^ 
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hy^l6«Wl 8 5rMt ^ ti S O GK i^i / y X 
Kl 8 $:Mt6tiS OGl(7)^S(7)tj^a]t^ r 

[0087] se>i^ titz_&m2mmmi^<Dmm* 
m^^tzxo^ TEosiMt«^6»ii 

«*as 2 - 3 mm t &&tm \zm s o Grnxm^t s 

"9 t)fi^ii$^t^^isOGg^T«t6ri 
ft 9, Ej»IBM<z>*«ni«r«i^Sri:3ftS-e# 

(*nm<DBm i l^ss 3 mmm-m 5 ejm) 

[0 0 8 9] {MM<r>Wl& 2) m 2 0 — H 2 8 ft 

01 (75 nmmrn 2 -e& 5 ¥Wf«s«<z>« 5t*tt «r * x 

2 ei*jb 

[0090] **it<o*iiB2<z>«it*«fett, nm<owm 

9 U ^DN-Kv^^4 5eMtSo 

ro/N— K-^^^ 4 5 it /:i:x.l^>!i nyif^^ 
If life tx.tt50-2O0n mlS-Cfc 5 fl ^ 

fiR!R?aa[o(S?aT *@5rtdSt?#5^7 X-e cvDj£ 

[0091] ^(c, k^^^ 4 5±tc, 7t hyy 
[0 0 9 2] HI 2 iTjk-rx 9^, M21 

[0 0 9 3] t^i, HI 2 2^-TJ: »*7"7X-7 
Sr/fli^fcT 5/ *>*Um\zj: 9 M2 l Sr|»*-f 

Kv7^4 5«^tL§ 0 rOB*, *6j*Rl 9CD±fflS 
2 2 0— ffldSjg^SttTV^SdS, * bys<$& 
W8l8S:i«t5*«SOGRlt *fc»i^7X-7 
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»tt<OiS^|fejg:ig£i 9-eat>ttT*5 9. ^P&SOGBIf* 

[0 0 9 4] &f>l x HI 2 3 (OTfJ: 9^ — z^is? 

*g-T 0 r^lioxy^y^j; *) % n*)<nife&mi 9 
^T»*cB»fl|2 2©* fe^— »Sr*rti-5. :wx. ; 
^^flXfefttt ffiif 1 9 (TEOSKkBD 

H8 (fiSOGl) ^^^^V^^tLlt^^, fc 

<h tffT eos »fbHKc#i-5 ->ya >mikm<n=c y 3- 

[0 0 9 5] jg^T, ±12^— K"V*^ 4 5^r^^^ <t 
ltf2(7)x 7 fy^^t o ^(Dm2<D^y^>^iC 

(c^ hy'*ftfkKl 8tCiaj»?S2 2<£>^*9<£>— nZTfrffc 

20 [0 0 9 6] Ii <z>#8:Jt HI 2 4 tc^-r J: 9 ic s 

sx^lfiWBtl 8 (fflSOGl) f-*hh5^- K"^** 

oT, /wK-7^^4 5^7; h<y'*l&JHEl 8i^(i^ 

[0 0 9 7] fg 2 CD^&ft HI 2 5 {CTjk-f X 0 IC. * h 
y^ffi8J8l8 (fiSOGl) l^^fts^- K^x^ 

oT. * h yy<t&mmi 8ttiy^-v^*ix5dSyN— K 

-7^^ 4 5^^n^^V>/$n^< V^fr-ClRxyfy 
30 ^^tt^ 0 

[0098] nm<Dtemi(omi o<Dxmtmm 

5 Q HI 2 6ft H&1EEI2 4«rfflV^riftWLfe»l(0*ffi 

i^ou h 8 ^^t^r <^ -r^fijc^n 

feIB^«2 2^ x ^!i7^^/Ul23a, V— KB (HI 

LT*5!9, I2 7lt ttjfEHl2 5fcfflV^R»LfcJg2 
^^■&icJ:oT^ h 8 t*4t«r iff 

^c$nfeiaH^2 2tc s ^y7^^/ul2 3 a> V— K 
40 H (m^rf) *5J:t^<SK>7« 5/^JB2 3 b&mf&l>tc.m 

[0 0 9 9] HI 2 8 JC^-f J; 9 tCl, CMPM 

V>T^ jx*J12 3 bfci^- KH*W»-f 6o 

(C, WSSrttURL^ awi9±co^yr^^^i2 3 

a^^*i"6 0 Ztl\Z£Qm&m2 2<Dm&EXfit-<D'<» 
T **nvm2 3 a*5<tT/«« y*cM2 3&£Xfis- 
KH) *»*-T5 0 

[0 10 0] ret', HUIEH12 4{^^Lfe^l <Djrfe& 
so 9l^yr^^yul2 3 a <Df&3x*mT-rz>W;m-£X- 
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mm i 8 Lfc»&n igftiff i 9 ±w/< y r > * 

»»5fe36S»Tr*«llB*^W»B***sjiECMP«fetffl 

s & m&-r s s o g m&mt -? x-* <n&w * § » t 

4^rfC, *«SOGKeoffltK(D«>ft:S:«ix.sr <h6D 
-C#6«b*i:, x h^KUli 8 

[oio3] mm<omm 3) H29 3 7 n ^ 

gI^Lt-aWit*$)5 0 H 2 9 3 7 -CttjR 

2ia«igco^$:^-r 0 20 
[0104] **i*o*iiB3<DjiiJs*j5fett, nm<omm 
i\ctertzm3t.x*<DTMkmm<DjLU<D& s (h 

2 ) T=-/u«iaS:¥WflcS4gl(cJ6^ 0 ^r^-zu 

mm 1 8 , t&mm 1 9 , k-^* ^20 srMS^^^-r 

J^l 8 &^v^>'JfT'l&^~fZ>m<DJ-~ s<— xyf-y^ 30 
T1&*T*#5J¥£T*fc5 5 0 n m^T^iSS^ tt, fci: 
X.f#fo2 5 nmiST'fc^ 

[0105] »jR?L 1 6 \cmtb^fltz^y ? 1 7 M£ 

hjf^WWl 8^l»6^ ttfS£>5 0 L*>U X9 
^l 7 £^/£Lfc&d*§SiT~— /i/M^ifr irfci 

l 8 ©tt*sixBSihoa*fi, zkijfT-— /p#L3S<£>^> £ 
[0 10 6] #ctc, xn- K-^^^ 2 0_htC, 7* b V V 
* h^2 in iS»^^ — ^"CfcSifiilSSt^JgfiK^ixS 
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[0 10 7] ^(c, H3 0(OTtJ:3lc, l/v?xM2 
2 0(ciajSI3|^^->'Srte^Lfc^ > E!3lic^-r 
^M2i«it5 0 r<E>J; SfcLTlEigW*^*- 
* Fy^ttll 8?:Mt5fflSOGlH it 
SOGKJi»tSX7X^^BBSn*V\ rJUlJ:^ 

« s o cm(D±mmmy7 x-na^fi^cr^ # 

[0108] 032 tC^-T <t 9 fC, /^-xy^ 

K-^^^ 2 0&^x? t U * hs/^JfeiRW 
1 SZ^y^-lsym* F^/^Uf KDx^fy^ 
Jfii"o r^icox^fy^ia g % JfegdK 1 9 f;:|EiR 

ilH (TEOSMI) 3&S^!X^-^^$4XS<, ^ 
- 2 O^oi^ h 8 (tlSOG 

[0 10 9] jffiuvt\ ±IS/n- K^** 2 0£r^;*^ £ 
Ltf 2cOx- 7 f y^^tf o :wl2Wx 7 fy^[: 
i^ltHLTV^^^ h y^»6»«l 8*3«fct«S*Ji4 6 
t)B»»*LT, ^ h^iWMIl 8io«tr/^S4 6 

[Olio] fBio^feti, H3 3tc^i"J: xF 
^»II18 (tlSOGl) *3it/»*jl4 6 (T 
EOSM) tC*fi--5^— K-^^^ 2 0<D^y^^^f 

* 2 0 h y/^«SIi 8, K"^^^ 2 0 irfig* 
146 ^^^^^^CO^-z^-V^Sr^^/^Vi/^n 

[0111] |2 <Dj?m*. 134 tC^-T J: 9 X h 

y^mmmis (tisoci) *3<tt^g§*g4 6 ct 

»Bi 8fi^.y^^^Stt5^^— K^^^ 7 2 Oiixy 
[0112] mM<D&m l l o<dx*i^|W)$| 

K*»2 2 0rt»^2iE»jl^ia»2 3*»*i" 
6o m3 5 tt % mj|EHj3 3^l/>TlftWLfcmi60^fe 
fUot^ hy/«IIl 8*5J:t^«*Ji4 6^^i" 

kT*Ml&£tltzmmm2 2tz s ^yr^^ul23 
a , KJ1 (El^iir-r) *5«tt^sl<7» y^Ji 2 3 b £ 

L/:I^^LT^ «9 , 03 6li, mJiEIU3 4^ffl 
^THiLfc»2©*fti; < ):ot^ h^^SIl 8^r 
^t^r tT*Jf^^^Lfcia^*2 2d, /^T^yu 
12 3 a, Kl (Hl^itT) fci^CD^ 7=^12 

3 b $r^byc^^^^LTV^ 0 
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[0 113] ID 3 7 {Z^X CMP^ffl 

Kg) £rl&3;1-6 0 

[0114] r r r% mrisn 3 3 (ct^ l/c^ i n^m* 

»Bl 8£|&*L/c#^f^ fiWl 9±<Ds<])T** 
[0 115] U±<D± 9tCLT, *iJtW*8 3<Z)S2 

ElM£>Elft2 3as^£i-5 0 
[0116] rcDj; *jHfco*lB3Jc:j:ixtf, Mr 

8 5 S O G l^if ^ 7 X-7 (7)^f 20 

^^ZtX\ « S O GE^lf Of f^Jj] 1 6 ^ ^ 

K^«»W-J:5^ hy^ftlWl 8 WSj&SjftSr 30 

[0117] (mm^mm 4 > id 3 8 4 6 ^ 
2isaii^^^^-r 0 

[0118] *^aio^ii4<o»5g*ifefi x XffiojBffi 

1 (C*5H-SEl3*-ec0XSi:l^«OXe(^«, ID3 8td 
^-t£?[Z^ /7^16<7)±{CSlift|tl4 7, I2i 
114 8*5j;t^>- K-^^^ 2 0«r)H»:»*i-Sc II 
iil4 8tt > fci:ttftiSOGBji^4 5, ^(DJ? 40 
£fl, f:^X.tf2 0 0-3 0 0 0 nmllT^5 o 4 
fc> WttlSOGKtdfiRBbtt-f, »2»»«4 8IC»L 

t>-C#5 0 »2*6»K4 8^ t^ffTEOSiftl 
^?>*t), ^(DmZfc, ti:^1 00-5 00 nml 
It'fc5o ft*5, TEOSBHblKKttl8£>*Ll\ '>9a 

[0 119] S2fii§4 8(7)x y f h ^£ so 
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i^M^ftSo hu|E2 0 0~3 0 0 0 nmf±rc7)J: 

[0120] /n- k-^x^ 2 oxtc. 7^-hyy 

[0121] fc\z s ID 3 9{c:^i-«fc 9 (c, Uv>j* 

2 0fcLE*&*>"5* — >-Srte^Lfc^, I4 0l;^f 

^M«2lS:l»it5o ~<D£?\c LTIE#I<7)8I^* — 

«N Hill4 7^M«tiSOG^ g£f^ 
7X^«tt«>iBV^JB2«|WK4 8 *r«^tuT*5 9 % W« 

[0122] ®4 1 ic^ti: b i-. 

K^** 2 0 3:^;*^ t U $1%»I4 7 

-To CCO^KDm^/^^^iCctO, »2*ft»J»4 8tC|a 

S2ttil4 8 (TEOSSftR) ^xyfy^SJl* 
<, K^** 2 0&£U<&lfelUR4 7 (WlSO 
GR) ^yf^^Shl^WftlRtS. 
[0 12 3] jgfc^T\ XIE^~ K-e^^ 2 0£r^;*^ t 
lTg2(Dx^fy^it o r(7)^2coni^^>'^(c 
J;«9BtBLT^5IliftM4 7^LT, Slfeft 
14 7JCiE*l*2 2<^ftiicr>— ^5^^i-6o ^<D=^y^ 
>-l?<D4kmzte^ &<D2m*)<Djjfe&&Z>~t&X*% 
5 0 

[0 12 4] Ml ozfrffifi, ID 4 2^-TJ; mi 
«W4 7 (tSSOGl) JC»i-5^N— K-^^^ 2 0 
com ^^^^R«:dS{£^*«:S:a«-rs*ffi-efeo 
Kv^^ 2 0 i:^liffeSl4 7 

[0 12 5] m2<Dj?m*. ID 4 3^i-£ 9t-, »1 
»I4 7 (fflSOGR tC«"i"S^- K-^^^ 2 0 

S 1 »I4 7 fix^f y^^ii^^/N- Kvx^ 

2 ofi^5/^>^^n(c< i^^atR^s/^-v^sn 

[0126] mmcojfm 1 <oid i 0K>xetis3« 
t-, &mm2 2<nftmzm2&mm<omj&2 s&mtfz-r 

6c B4 4I1, fulEID4 2 ^fflV^rmBJLfc^l CO^jfe 
l^^Tl 1 tfejftfit 4 7 sr^-rs - 1 Xte&L * tt/clE 
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mm2 2lz^ y<V Zivmi 3 a , i/— KS 
-f) *3J:tMJitf>7< «y^rl2 3 b L^:»^4r^ LT 

*5 9, H4 5I1 mjfEIH4 3SrfflV^TtftWL^2a5* 
ifelcj:oT»l|ft|»IK4 7 Sr^tsr *"C»rii£ixfc 
iH6flt2 2t;i, /<yr^;ui2 3a, KH (B^ 
•fr-f) *5J:tJ^£>^ **/f 2 3 b**fiJSLfc»fr*:ij*L 

[0 12 7] H14 6 (C^i-J: 7 CMPM 

y^ri2 3 b*5<fctfv— KJi*:W*i-S. £ <b 
fc, ffltf&MRU S2»ii4 8±co^y 7^ ^/ug 10 
2 3 a t>l£i£ir6 0 ClfUCj: "91^*2 2^W(D 

[0128] botes a 2 ^ bfc^ 1 <D^m^ 

8±<7V<y T^/W12 3 a^4WTt5^ffi*t 
U WEB4 3*c*Lfc*2w*tt*fflv^T!BlieiWK 

^l2 3a^^$lT$^ § £tC^— K-^** 2 0 20 
w|»*dSll*Ti-Stt«*-eW«l»*^±|BCMP&Srffl 

[0 12 9] *H«gC0^ffi4(O»2 
iE*SUlcoia»2 3tfs^j£-f5 0 
[0130] rcDJ: 9 tc, *HH6^1B4tcJ:tLf^ flU 

OGM^^: £ -CEI»IBM<ol«Hi*r»x.5 30 

7 tcaM*^ — Y-^^Z 2 0(7)^c.y^V^il^jt^fft< 

-rsrir-e, ftit&WR4 7&m<j&f&rt 5r i:«rnriB 

[0131] ^_h, *»W#jcJ:oT*Sttfc»W«r* 

ft^o 40 

[0132] fc^n BuiE^^^r^i. mmmtt 

£tRtf>±ffiM, fflco*£«fcSrteibi-S«l^$r^fr^^y T 
Bite, tibTLtf* '^ft-eMt#6, 
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[0 13 3] HMlESIJfew^liTMi, lE2»JI<z>7&/$ 

xs (ciiffl u 5t m& ^ tr w l a* , ± Tmmm w 

[0134] ^/t, flfriasiJfeojKffiT-tt, #®ia*a&« 
^-r^^2is^a^±^ffiE^ians(csffiL/c^(c 

[0 13 5] 

[0 13 6] *»91lcJ:*uS, ±TEiWi<BlWK:Ktt& 

tt^rf^j±-rsr b&X%Z> 0 ^tiblzXV^ ^Vv^ffi 
[0137] *»WM,fc*Ltf, lEISJI^fflfrte^glSrit 

[Ull] *^CD-Hffi(D^ (»Jfe(7)Mffil) T-fcS 
[B2] ***0^ffil^fe5**^«08iig*i5feW 

[in 3] *^it^tei-efe5¥W^K^»ig*fe(7> 
[04] *mM<DMmixhz*mibmm<D$iigjjm<D 

So 

[16] *lll£^J6lT-fe5^W#3gfi<7>»ag*ife<D 

IB 7] **lft^llii-c*>6¥aifr36fi<o§Sig*jfe(^ 
5 0 

[B8] *liaS(D»ffii^fc5^#fl:3gBoi8ig*ifeo 
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[0 9] *nm<Dj&mi^&z¥m#mm<o9tT&jjm<D 

So 

[ai2] *nm<omm i "c*>s¥**ssito§at*ife 

[013] *HJ6(^jgffi l -e*>S*W*S6«oi(Jl*jS 
«**<Z>XSJ«I;^ Lfc¥*f£S«<&»W»rffi0-C 

[015] *njfe<o^ffi i -e*>**si[#siit^>a(3t*jfe 

WSr^^X^tc^L^^WfraaK^KaJWffiH-T? 

[016] *ni&<omieL i ^fcs^aMfrssa^aabMfc 

[0 17] *»I|lT'$)6^»lj|^ 

[018] *mm<Dftm i -vhz^mtt&ttntmjjm 

[019] *HJ6<7>j£jiB l -efcS*WflK36«<o«3t*jfe 

[0 2 0] *XH0<fe0fgtt<z>j|$tt (XlfcojBfl^) X 

[02 1] **16(0^1B2-Cfc6¥Wfls:J6«<0«jt*jfe 

[02 2] *||ft^«B2T*fcS*W»36B(7)jH3g*8fe 
co-#J&^<oxm«I^ Lfc¥*flsK«^Sa5Wfifi0^ 

[02 3] *3llfcc0JKj|B2-CfeS*WffSg«(^j!!iS*ft 
[02 4] *3ltfi<o^tB2^*>5^a|ft:36tt<ioKiS*jfe 
[02 5] *3lt60?Kffi2T*fe5^WflcKBw«aS*ffi 
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[02 6] *^J6<DJKffi2T*fc-5^**3S«o»jt*jfe 
[02 7] *IIJ6^ffi2T*>5^*fr3g«oKit*jfe 
[0 2 8] *II<7)^i 2 t'fc^^^iOlig^ 

[029] *mw<DZi±>{zm<DnM<otem (mmnrnm 

3) Tfc5^*ft:3SaojKit*ffi^-«*^oxSIIglc: 
[03 0] **jte(0»ffi3^fcS^*flE3S«W»!ig*jSfe 

[03 1] *Hlft(OJK«8 3T*fc2>¥3l*3S«^Mit*fe 

20 &>£>o 

[03 2] *lljte(DJgJli3T*&S¥*flc3S(a(^J!i&*jfe 

[033] *mM<nmmzx&z^mfo^w.<Dmm.-jjfe 
[034] *mM<nmm3x&%¥mi£mw<vmi&jjfe 

30 [03 5] *lllfi^ffi3T-*>5**ft:3g«cojHit*ffi 
CO— Wl^r^^X^JIItc^ L^^3)[fls:£«(^Sffl»fffi0-C 

[03 6] *mM<nj&m3x&%^mw^w.<omk-ftWi 

[0 3 7] *^1&<Dl&ffi3Xh&¥Mt£MSi<DMi&jjfe 

[03 8] ^awosfeicffcossfiitoHjiiB mm<DMm 

40 4) Tfc5**ft3S«©§l3B*ffi©— «**ox»H^ 

[03 9] *ll«W^ffi4TfcS***3S«<7)aiifi*S5fe 
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